A multi-method study on the quality of the nurse work environment in acute-care hospitals: positioning Switzerland in the Magnet hospital research 
Summary
BACKGROUND: Magnet hospitals share nurse work environment characteristics associated with superior patient, nurse and financial outcomes. In Switzerland, however, it is uncertain how nurses appraise their work environments. OBJECTIVES: To describe the quality of the nurse work environment in 35 Swiss acute care hospitals and to benchmark findings based on international Magnet hospital research. METHOD: This study used two data sources: (1) the Swiss arm of the RN4CAST study; and (2) a structured literature review. Hospitals were categorised based on Magnet and non-Magnet data. Our outcome variable of interest was the quality of nurse work environment measured with the Practice Environment Scale of the Nurse Work Index (PES-NWI). RESULTS: We reviewed 13 American, Canadian, and Australian studies of acute-care hospitals. Three provided Magnet hospitals' nurse work environment data, and all included non-Magnet hospitals' data. Swiss hospitals' evaluations on nurse work environment quality varied widely, but 25% achieved scores indicating "Magnet nurse work environments". Swiss hospitals' average "Nursing manager ability" subscale scores fulfilled Magnet hospital criteria, although "Nurse participation in hospital affairs" and "Nursing staffing and resource adequacy" scores neared non-Magnet levels. CONCLUSION: On average, our results indicated high quality nurse work environments in Swiss hospitals. Implementing Magnet model organisational principles might be a valuable approach for Swiss acute-care hospitals to both improve mixed and unfavourable nurse work environments and to improve nurse and patient outcomes. National benchmarking of nurse work environments and other nurse-sensitive indicators may facilitate evaluating the impact of current developments in Swiss healthcare.
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Background
The Magnet hospital concept Excellence in nursing practice is recognised as a quintessential feature of high performing healthcare systems [1] . In order to achieve this, nurses need a work environment that permits and sustains the full expression of their skills and knowledge. The Magnet Recognition Program ® , developed by the American Nurses Credentialing Centre (ANCC), is a well-known best practice model which includes guidelines for the development of supportive nurse work environments. In the early 1980's, as a result of a national study conducted by the American Academy of Nursing (AAN), 41 hospitals were awarded the "Magnet hospital" designation. Within the context of a severe nursing shortage, the aims of the AAN initiative were to identify hospitals that were successful in attracting and retaining nurses and to determine the organisational features those hospitals had in common that might account for their success [2] . The term "Magnet" was used to illustrate the capacity to attract, retain and motivate professional nurses. In 1990, the AAN board of directors approved the "Magnet recognition program for excellence in nursing services ® ". Since its inception, this accreditation programme has evolved, expanded to different types of care facilities, changed its name into the "ANCC Magnet Recognition Program ® " and become a standard for excellence in nursing care and the nurse work environment. In 2007, the original 14 forces of Magnetism were refined into five Magnet Model Components: (1.) Transformational leadership, (2.) Structural empowerment, (3.) Exemplary professional practice, (4.) New knowledge, innovations and improvements, and (5.) Empirical quality outcomes. As a whole, these components cover structure, process and outcome features prerequisite to creating high quality nurse work environments that sustain excellence in nursing practice (for additional information on the Magnet Recognition Program ® please visit the official ANCC's homepage http://www.nursecredentialing.org/magnet.aspx).
Magnet hospitals and the quality of the nurse work environment
Research on Magnet hospitals has shown that these hospitals have a higher quality of nurse work environment compared to Non-Magnet hospitals [3, 4] . A growing body of literature demonstrates that a more favourable nurse work environment is associated with better nurse outcomes (i.e., lower levels of burnout and lower overall stress), lower job dissatisfaction and lower intention to leave [5] [6] [7] [8] . Also, in view of patient outcomes, studies have revealed the importance of the quality of the nurse work environment regarding patient safety: better nurse work environments are associated with lower mortality, fewer failures to rescue and lower nurse-sensitive adverse events such as medication errors, pressure ulcers, nosocomial infections or patient falls [9] [10] [11] [12] [13] [14] [15] [16] . As a mechanism behind improved nurse and patient outcomes in Magnet hospitals, it has been suggested that a higher nurse work environment quality provides nurses with the organisational framework for practice development and a learning culture [17] , leading to the development of evidence based practice, improved clinical decision-making and, finally, to an increased sense of professionalism [18] [19] [20] . Previous studies also confirmed the mediating role of the work environment on organisational trust and sustainability of work efficiency, both of which are associated with substantial economies for the organisation, including reduced lengths of stay and lower costs linked to turnover and adverse events [21, 22] . Consequently, Magnet hospitals have a positive image as highquality healthcare organisations.
Measuring the quality of the nurse work environment
One key principle of the Magnet recognition process is that Magnet facilities continuously monitor and assess the quality of their nurse work environments. To measure and compare nurse work environment quality, the Practice Environment Scale of the Nursing Work Index (PES-NWI) is the most widely used and reported measure [23] . Developed by Lake in 2002 [24] from the Nursing Work Index (NWI), the PES-NWI is based on three research efforts: the American Academy of Nursing study on original "Magnet hospitals" in the early 1980s, the NWI development, and the use of revised NWI version to measure hospitals' organisational attributes [25] . In the US, leading organisations, including the ANCC, the Joint Commission or the National Quality Forum have all endorsed the PES-NWI as a valuable indicator. Cross-cultural use of the PES-NWI to monitor and assess the quality of the nurse work environment in international healthcare settings is growing [26] [27] [28] .
Research gap and study aims
Given the successes of Magnet hospitals in attracting and retaining nurses as well as providing high quality care, there is an increasing interest in Europe to understand Magnet hospital attributes [29, 30] . Over the last ten years many research efforts were made in translating and utilising cross-cultural measures to assess the quality of the nurse work environment in European hospitals. Although there is no evidence on the transferability and meaning of the Magnet concept as a whole to cross-cultural settings, several studies have confirmed the importance of the quality of nurses' work environment for patient and nurse outcomes in European hospitals [31] [32] [33] [34] . In Switzerland, no systematic study of the quality of nurses' work environment in acute care hospitals has yet been conducted, and no national benchmarking of Swiss hospitals has been carried out on the topic. Little reliable information is available, then, on how nurses in acute care hospitals appraise the quality of their work environments, or the extent to which the quality of the nurse work environments in Swiss hospitals is comparable to the "best in class" (i.e. Magnet hospitals). Therefore, this study aimed (1) to describe the quality of the nurse work environment in a national sample of Swiss acute care hospitals, and (2) to benchmark findings on Swiss nurse work environments against published results from international Magnet hospital research.
Methods

Design
In this multi-method study we combined two approaches to achieve the study aims. First, a structured literature review was conducted to obtain relevant international data on nurse work environments from Magnet hospital research. Second, we used nurse survey data from the Swiss arm of the international, multi-centre cross-sectional RN4Cast (Nurse Forecasting: Human Resources Planning in Nursing) study to describe the quality of the nurse work environment in 35 acute care hospitals.
Literature review
To compare Swiss findings on the nurse work environment with international data, we carried out a structured literat- Flow diagram of study selection process.
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Swiss Med Wkly. 2012;142:w13733 ure search of the electronic databases Medline (PubMed), Embase and the Cumulative Index to Nursing and Allied Health Literature (CINAHL) (EBSCOhost). The literature searches were completed in November 2011 (PubMed, CINAHL) and August 2012 (Embase) and were limited to primary studies. In the absence of adequate corresponding Medical Subject Heading (MeSH) Terms for the PubMed search, we combined the search terms "nurse work environment" as follows: "nurse work environment AND nurse work index", "nurse work environment AND practice environment scale", "nurse work environment AND Magnet hospitals", "nurse work environment AND Non-Magnet hospitals", and "nurse work environment AND Magnet recognition". The same searches were also performed using the search terms "nurse practice environment" and "healthy work environment" instead of "nurse work environment". In EBSCOhost we followed the same search strategy as in PubMed, combining the CINAHL subject heading MH "work environment" with all the search terms mentioned above. In addition we used the "snowball approach" by looking for relevant titles in the reference list of two recently published systematic reviews from 2010 and 2011, respectively [5, 26] to identify relevant papers. Two researchers (MD and DA) carried out the literature search independently, filtering and sorting relevant articles according to title and abstract. Figure 1 is a flow diagram of the study selection process. The full papers of relevant articles were evaluated for eligibility according to our inclusion criteria: (a) published as peer reviewed article in English, German, French and Italian, (b) international studies in general acute-care hospital settings (e.g., medical / surgical units), (c) reporting on the nurse work / practice environment, measured with the "Practice Environment Scale of the Nurse Work Index" (Lake, 2002) and (d) descriptive data report on the nurse work / practice environment including data available for all sub-dimensions. To compare our Swiss data on the nurse practice environment with international data in a methodologically correct way, we included only studies that used the same measure: the Practice Environment Scale of the Nurse Work Index (PES-NWI) developed by Lake (2002) [24] . Studies that did not fulfil all inclusion criteria were excluded from further review. In case of differing selections of relevant articles, the two researchers discussed their selections based on the inclusion criteria list and made decisions jointly on inclusion or exclusion. In accordance with our research aim, we categorised studies using the PES-NWI, along with the resulting data, into nurse work environments in either "Magnet hospitals" (i.e., hospitals with Magnet accreditation) or "Non-Magnet hospitals" (i.e., those neither having nor undergoing Magnet accreditation). Since there is no valid and reliable tool to assess the quality of observational studies [35] , we applied the checklist from the STROBE guidelines for reporting observational epidemiological studies [36] to assess potential biases in eligible studies. As we were only interested in descriptive results (mean values) from the PES-NWI, we thus focused our quality assessment on the following domains to minimise the risk of bias in our results: (a) setting and participants, (b) measurement of the study variable (nurse work environment) and (c) appropriate use of descriptive statistics.
Based on this quality control all eligible studies could be included in our review.
RN4cast
Switzerland was part of the international, multi-centre cross-sectional RN4cast study funded by the EU 7 th Framework (EU Project number: 223468). The Swiss part of the RN4Cast study was conducted by the authors of this paper. The overall research aims and methodology of the international RN4Cast study have been described elsewhere [37, 38] . Between 2009 and 2011 all of the 12 participating European countries conducted the study within their countries according to a national study protocol [37, 38] . All European countries prospectively collected and transferred the survey data to the coordinating study centre at the University of Leuven (Belgium). Cross-national data analyses were carried out by the study centre in Leuven, Belgium in collaboration with the University of Pennsylvania (USA) and international results have already been reported [37, 38] . Each of the countries has full rights over its own data for analyses and dissemination of results. In this study we report on the Swiss data only with the subsequent sections describing Swiss-specific elements of the RN4Cast study.
Sample and settings
For the Swiss arm of the RN4Cast study a quota sample of 35 Swiss acute-care hospitals was selected based on geographic location and hospital size. Hospitals were included if they had more than 60 acute care beds, employed more than 50 registered nurses (RNs) and both hospital directors and the chief nursing officers had provided written consent for study participation. In each hospital, we selected a random sample of general medical and surgical units or mixed medical-surgical wards. Within selected units, all RNsexcept those on sick leave, maternity leave or vacationwere invited to complete the questionnaires.
Variables and measurement
All participating countries used standardised survey instruments to enable comparability of data across countries [37, 38] . According to the aims of this study paper we used the following variables from our survey data: the quality of the nurse work environment and characteristics of the participating RNs and hospitals. Socio-demographic characteristics of the participating nurses, including gender, age, nurse education, employment and professional experience, and intention to leave were measured through single item questions from the nurse survey questionnaire. Characteristics of the participating hospitals included each institution's language region, hospital type, hospital size, hospital group and ownership, all of which were described based on information obtained from the Swiss Federal Office of Public Health prior to the hospital sampling procedure, and through an organisational variable questionnaire filled out by the chief nursing officers. The quality of the nurse work environment was measured with the revised version of the PES-NWI [24] , including 5 dimensions and a total of 32 items: (i) Nurse Participation in Hospital Affairs (8 Items, e.g., "Registered nurses are in- volved in the internal governance of the hospital (e.g., practice and policy committees")); (ii) Nursing Foundations for Quality of Care (9 Items, e.g., "A clear philosophy of nursing that pervades the patient care environment"); (iii) Nurse Manager Ability, Leadership, and Support of Nurses (4 Items, e.g., "A nurse manager who backs up the nursing staff in decision making, even if the conflict is with a physician"); (iv) Staffing and Resource Adequacy (4 Items, e.g., "Enough registered nurses on staff to provide quality patient care") and (v) Collegial Nurse-Physician Relations (7 Items, e.g., "Physicians respect nurses as professionals"). Using a 4-point Likert scale (ranging from "strongly disagree (1)" to "strongly agree (4)"), nurses were asked how they perceived specific elements of their workplace. Validity (e.g., construct validity) and reliability have been established for the original PES-NWI [23, 24] and several cross-cultural versions [39] [40] [41] . Switzerland has three national language regions and the original English measures, including the PES-NWI were translated into German, French and Italian using a systematic translation process including forward-backward translation and expert panel review with content validity indexing [42, 43] .
Data collection and data management
In Switzerland, the nurse survey was conducted between October 2009 and June 2010. For each participating hospital a contact person (chief nursing officer or nursing expert) facilitated the planning and processing of the data collection. The questionnaires were distributed via the contact person, along with pre-stamped, pre-addressed envelopes, allowing nurses to return completed questionnaires directly to the research team. If response rates were below 70% after 2 weeks of data collection, reminders were sent. Completed questionnaires were scanned and data were subjected to quality control procedures, including verification and control for data entry errors in a random sample of 10% of the entered questionnaires.
Ethical aspects
Directors and chief nursing officers of the 35 Swiss hospitals provided written consent for participation in the study, anonymous benchmarking and dissemination of the results. Positive approval for the RN4CAST study was acquired from all 13 responsible ethical committees of the respective Cantons. Nurse participation was voluntary. To guarantee anonymity of individuals and confidentiality of data, questionnaires were coded. This allowed the research team to identify units and hospitals, but not individual respondents.
Statistical methods
To describe the quality of the nurse work environment in Swiss acute care hospitals and to benchmark Swiss hospitals with Magnet and Non-Magnet hospitals we used descriptive statistics, including means, standard deviations, medians, inter-quartile ranges, frequencies, cross-tabulations and graphs (e.g., box plots) as appropriate. We computed one-way analysis of variance (ANOVA) to explore whether differences between the 35 Swiss hospitals (independent variable) of the five dimensions and the composite score of the PES-NWI (dependent variables) were statistically significant. All analyses on our Swiss data were computed by one author of this article (DA), independently from the international study centre. First, we calculated mean scores for each PES-NWI subscale by aggregating nurse responses to the single items according to their affiliation to the five dimensions. The composite score of the PES-NWI was calculated as the mean of the subscale scores. To describe the quality of the work environment in Swiss hospitals and to benchmark its findings with results of international Magnet hospital research, we then aggregated nurse responses on PES-NWI subscales and composite scores at the hospital level. For each of the subscales, the potential mean scores ranged from 1 to 4, with the value of 2.5 considered a neutral midpoint (i.e., neither agreement nor disagreement). Values above 2.5 indicate agreement that the PES-NWI domains are present in the current job setting; values below 2.5 indicate disagreement [27] . In addition, we considered the three-level categorisation developed by Lake and Friese [4] to describe the quality of Swiss hospitals' nurse work environments. Supported by criterion validity and latent class analysis, the quality of each hospital's nurse work environment can be classified as "unfavourable" (mean scores above 2.5 on no subscales or one subscale), "mixed" (mean scores above 2.5 on 2-3 subscales) or "favourable" (mean scores above 2.5 on 4-5 subscales). As this classification system is easier to interpret than the composite mean score, we computed the number of Swiss hospitals with unfavourable, mixed or favourable work environments. Second, to compare the quality of the nurse work environment of Swiss hospitals with the international data from our literature review, we calculated weighted means for Magnet (i.e., hospitals with Magnet accreditation) and nonMagnet hospitals (i.e., hospitals neither having nor undergoing Magnet designation). For each PES-NWI subscale and the composite scores, means for Magnet and non-Magnet hospitals were weighted based on the nurse sample size of each study. The following formula was used: where x is the weighted mean, x is the mean value on PES-NWI subscale/composite score in the reviewed studies (1,…,n) and w (weight) is the number of the RN sample in the reviewed studies (1,…,n).
Analyses were performed using IBM SPSS Statistics (version 19.0.1; IBM Inc., Armonk, NY, USA) and figures were plotted using Microsoft Office Excel 2008(R).
Results
Literature search findings
Our literature search identified 874 articles of potential interest. After checking for eligibility criteria and research aims we retained 72. Based on our inclusion criteria, we excluded 59 articles that covered ineligible hospital settings (e.g., ICU), did not report descriptive data, or failed fig. 1) . Authors (MD, DA) decided to exclude one study reporting on the nurse work environment of a hospital in the Magnet recognition process (see fig. 1 ), based on our definition of Magnet-hospitals and Non-Magnet hospitals, since this data could not be clearly assigned to one of the two groups without the risk of bias. Finally, we retained 13 studies, the relevant information and data from which are summarised in table 1. Our literature research revealed frequent use (n = 33) of measures other than the PES-NWI to gauge the quality of the nurse work environment, including the revised version of the Nurse Work Index, the Collaborative Practice Scale, the Conditions of Work Effectiveness Questionnaire II and the Perceived Nurse Work Environment Instrument. Unfortunately, nine studies on the nurse work environment in European hospitals had to be excluded, as they used other measures than the PES-NWI (e.g., revised version of the Nurse Work Index/NWI-R), consisting of different numbers and content of subscales. The majority of the included studies were conducted in the United States (n = 9), 2 studies were from Canada and 2 from Australia. The quality of the nurse work environment in our sample (box plots), compared to work environments in Magnet and Non-Magnet hospitals
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Figure 3
Variability in the quality of the nurse work environment (PES-NWI composite score) in our sample, compared to international data from Magnet and Non-Magnet hospitals
Findings from Swiss arm of the RN4cast study
The Swiss arm of the RN4cast study included 35 hospitals, slightly more than half of which (n = 19, 54%) were part of hospital groups and had fewer than 200 acute care beds. Nearly all (n = 34, 97%) were state subsidised. Four (11%) university hospitals, 15 (43%) cantonal and 16 (46%) regional hospitals participated. A majority (57%) came from the German speaking part of Switzerland; the French-and Italian-speaking regions accounted for 31.5% and 11.5% respectively. The response rate for RNs was 73% (n = 1,633; table 3). Furthermore, 44.8% of eligible respondents (n = 731) worked on 59 surgical wards, 48.4% (n = 789) on 61 medical wards, with the remaining 6.8% (n = 110) working on 12 mixed units. German-speaking nurses were predominant (65.9%). A total of 1,278 respondents were trained in Switzerland, corresponding to 78% of the total sample. The number of university-trained nurses (bachelor's degree or higher) was 9.7%. Employment status showed equilibrium between full-time and part-time workers (n = 788, 48.5%). The mean age for our sample was 35.2; the mean length of experience was 11.09 years.
Description of the nurse practice environment in Swiss hospitals
Overall, Swiss RNs appraise their work environment positively (see fig. 2 ). However, we observed statistical significant between-hospital variability for the composite mean score and the 5 dimensions (see table 2 ). The composite nurse work environment score (Mean 2.85 ± 0.23; Range 2.31-3.30) indicated RNs' general agreement that subscale items are present in the current job setting. Considering the PES-NWI subscales, the "Nursing foundations for quality of care" subscale (Mean 3.12 ± 0.27; Range 2.57-3.57) had the highest mean score, followed by "Nursing Manager ability, leadership and support of nurses" (Mean 3.06 ± 0.31; Range 2.38-3.49), "Collegial nurse -physician relationships" (Mean 2.92 ± 0.20; Range 2.38-3.49), and "Nurse participation in hospital affairs "(Mean 2.65 ± 0.24; Range 2.27-3.17). The subscale "Nursing staffing and resources adequacy" (Mean 2.50 ± 0.32; Range 1.90-3.14) was rated lowest. Across all hospitals, all subscales had mean values above the "favourable" threshold of 2.5, suggesting that the requisite features were present in the current work environment. Based on the three nurse work environment quality categorisations described above [4] , 25 of the 35 sampled hospitals (71.4%) could be classified as favourable, 9 (25.7%) as mixed and only 1 (2.9%) as unfavourable. Nevertheless, for "Nurse participation in hospital affairs" and "Nursing staffing and resources adequacy", a remarkable number of hospitals (14 (40%) and 18 (51.4%), respectively) scored below the "favourable" threshold of 2.5.
Swiss -International comparison of the quality of the nurse work environment
The mean scores for the PES-NWI subscales and the composite score for the Swiss Hospitals, compared to international data on the quality of the nurse work environment from Magnet and Non-Magnet hospitals, are shown in figure 2 and figure 3 . On average, the Swiss mean scores for
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Swiss Med Wkly. 2012;142:w13733 all subscales were superior to those reported in Non-Magnet hospitals. The composite score, as well as 4 of the 5 subscale scores -which place approximately 50% of the Swiss Hospitals between the 25 th and 75 th percentiles overall -fall between those of Magnet and Non-Magnet hospitals. At the upper end of the distribution, 25% of our sampled hospitals received average scores equal to or higher than those of Magnet hospitals (see fig. 2 ). The mean Swiss score for the subscale "Nursing manager ability" even exceeds the highest reported Magnet hospital score, suggesting that in almost 75% of our sample "Nursing manager ability" is perceived as higher than in Magnet hospitals. However, the Swiss scores for "Nurse participation in hospital affairs" and "Nursing staffing and resources adequacy" were clearly inferior, approaching the mean values of Non-Magnet hospitals. For the composite score we found that 14 out of 35 Swiss hospitals (40%) had higher quality of the nurse work environment than Magnet hospitals, and 5 Swiss hospitals (14%) scored equal or lower than Non-Magnet hospitals (see fig. 3 ). 
Discussion
To our knowledge this is the first study describing nurse work environment quality across a large national sample of Swiss acute care hospitals and comparing findings with evidence from international Magnet research using standard assessment scores. Our study provides an initial insight regarding the extent to which Swiss acute care facilities support excellence in nursing practice and foster nurses' ability to provide high quality of care inferred from the quality of their nurse work environment, a key characteristic of Magnet status. Overall, compared to Magnet hospitals abroad, Swiss hospitals perform excellently and show strong markers of supportive nurse work environments (i.e., those associated with superior patient and nurse outcomes) [3, [11] [12] [13] [14] [15] . For some of the 35 hospitals, the PES-NWI composite and sub-dimension scores were congruent with or superior to "Magnet nurse work environments", while others fell significantly below the Magnet standards. Interestingly, the subscale "Nursing manager ability" in Swiss acute care exceeded the level of Magnet hospitals, suggesting positive management and leadership styles among nurse managers, recognition of achievements, and active support of nurses in conflict situations. Such positive appraisals of the nurse leaders is a particularly significant finding, as leadership quality is known to impact nurse performance, empowerment, retention and satisfaction, and has even been associated with patient outcome indicators, such as 30-day mortality [16, [44] [45] [46] .
However, the current Magnet model, refined in 2007, emphasises "transformational leadership" as one of its 5 key components. Transformational leadership identifies and communicates vision and values, which the work group is then encouraged to work towards [47] . Cummings et al. [48] linked this type of leadership with factors reflecting individual, team and organisational productivity and effectiveness. Unfortunately, the PES-NWI's leadership subscale does not explicitly cover all elements of transformational leadership. Baseline data from a quasi-experimental study investigating the impact of a clinical leadership programme in a small convenience sample of 14 nurse leaders revealed that some elements of transformational leadership, such as "inspiring a shared vision" are less present in Swiss hospital settings [49] . To investigate the extent to which elements of transformational leadership are present in a national sample of Swiss acute-care hospitals, further cross-sectional studies will be necessary as this is an aspect that emerges as highly relevant for a favourable nurse-work environment.
On average the Swiss scores on another sub-dimension of the PES-NWI, "Nursing staffing and resources adequacy", were rated lowest, approaching Non-Magnet ratings. Initial international results from the RN4cast study revealed that, on average, the 12 participating European countries had a patient-to-RN ratio of 9.1:1 (SD = 1.7). Switzerland, with a patient-to-RN ratio of 7.9:1 (SD = 1.5) scored favourably, ranking in the middle of the 12 countries. The highest staffing levels were reported for Norway (Mean 5.4:1; SD = 1.0) and the lowest for Germany (Mean 13.0:1; SD = 2.3) PES-NWI mean values: ranging from 1 = "unfavourable" to 4 = "favourable"; °Results from one-way analysis of variance testing for statistically significant differences between the 35 Swiss hospitals; *P <0.001 
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Swiss Med Wkly. 2012;142:w13733 [37] . Still, among our Swiss sample, a proportion of hospitals scored unfavourably regarding staffing levels. Nursing care can be regarded as a "surveillance system" within healthcare organisations [9, 10] with shortages either of nurses or of well-educated nurses having been associated with higher mortality and increased nurse-sensitive adverse events [10, 50, 51] . Thus, investments in adequate staffing contribute to patient safety and care quality; it is the duty of CEOs and CNOs to ensure adequate nurse staffing levels -which, not coincidentally, comprise an important element of favourable nurse work environments [52, 53] . Our results on the Swiss PES-NWI subscale score "Nurse participation in hospital affairs" showed that Swiss RNs are currently afforded only limited involvement in hospital policy and decision-making or see few opportunities to serve on hospital and nurse committees, but that they might reasonably expect more. Engaging nurses in hospital affairs and reviews of organisational performance has been shown to improve efficiency and effectiveness significantly at the unit level [54, 55] . In recently published reports, the Institute of Medicine (USA) and the Prime Minister's Commission on the Future of Nursing and Midwifery (UK) recognised that involving nursing staff in policy and decision making is essential for current and future healthcare challenges [1, 56] . In view of implementing and evaluating innovative solutions and care models to meet the needs of an ageing population, managing chronic illness, restructuring care facilities and improving patient outcomes, empowering nursing staff and integrating their voices in multiple levels of decision-making is crucial in all countries, including Switzerland [57] . Favourable work environments can change quickly; creating and sustaining them requires on-going structural and cultural transformation and constant nurturing [47] . Globally, the current financial and human resources challenges in healthcare are raising fear among healthcare professionals, including nurses. In Switzerland, for example, the recent introduction of SwissDRGs (Diagnosis-Related Groups) threatens to increase patient-to-nurse ratios at the expense of care quality and patient safety. Based on lessons learned from the implementation of DRGs in Germany [58] , such visionless cost-cutting -instead of system interventions -can quickly deteriorate the quality of the nurse work environment, which is a key system factor in optimising patient-, nurse-and cost-related outcomes [59] . Given the need to assess the impact of SwissDRG-style "natural experiments" in healthcare, in addition to monitoring patient outcomes, it might be useful to track system factors related to nursing care, such as the nurse work environment. Current national benchmarking strategies in Swiss acute care settings focus only on nurse-sensitive outcomes (e.g., patient falls, pressure ulcers). While important -and novel -those national quality measures are insufficient to capture the full picture of nursing care quality. Nurse-sensitive measures must also include data on organisational structures and processes related to patient safety and the quality of nursing care. For example, the National Database of Nursing Quality Indicators ® (NDNQI ® ) -a US national registry dedicated to nurse sensitive-measures at the unit level [60] -might inspire Swiss healthcare policy makers to continuously collect national data on structural (e.g., the quality of the nurse work environment) and process-related indicators (e.g., implicit rationing of nursing care) [61] [62] [63] .
Study limitations
Several precautions should be considered regarding this study's results. First, although we carried out a structured literature review following the PRISMA guideline [64] , this was not a systematic literature review. Given our second research aim, we focused on descriptive PES-NWI data only, and not on effect sizes, to compute meta-analyses for example. Therefore, our review cannot fulfil all quality criteria of systematic reviews [64] . Second, although the RN4cast study included a national sample of Swiss hospitals, it did not use randomised sampling techniques in all stages of the sampling process and included only acutecare hospitals with 60 or more beds to achieve a sample size of at least 50 RNs per hospital. Therefore, regional hospitals were relatively under-represented. Third, the current study used survey data from RNs working on general medical, surgical and mixed medical-surgical units, and used aggregated data as a proxy measure for hospitals' nurse work environments. Although the tested units represent the largest clinical group within acute-care hospitals, the generalisability and transferability of our findings to other acute-care settings (e.g., ICU's, emergency departments or psychiatric clinics) should be considered with caution. Fourth, the conception and deployment of the PES-NWI originates in research on "Magnet hospitals" conducted in the 1980s. Although the PES-NWI reflects important elements of the nurse work environment in Magnet hospitals, it does not cover all components of the updated Magnet Model [65] , regarding transformational leadership for example. Thus, it might be necessary to evaluate the new Magnet Model, to update existing theories on the quality of the nurse work environment in Magnet hospitals using qualitative research methods, and to revise the PES-NWI accordingly. Finally, based on previous studies on the quality of nurses' work environment in European hospital settings [31] [32] [33] [34] , the assumption underlying this study was that elements of favourable nurse work environment, such as the case in Magnet hospitals, have the same crosscultural meaning in European and Swiss hospitals. It is a major limitation of this study that it is unclear to what extent the Magnet concept as a whole is directly transferable to Swiss and other European healthcare settings. Although we benchmark results on the nurse work environment from Swiss hospitals against published results from international Magnet hospital research, it was not our intention to designate Swiss hospitals with Magnet status or not. Although, Swiss hospitals appeared in a favourable light compared to accredited "Magnet hospitals", these results need to be interpreted with caution due to the potential cross-cultural differences in meaning of the nurse work environment between Switzerland and English-speaking countries, such as USA, Canada or Australia. Further analysis and comparison of the international RN4Cast data will help to better understand the quality of Swiss hospital work environments in the context of European hospital settings.
Conclusion
On average, Swiss nurses appraise their work environments positively: the majority of the 35 Swiss hospitals included in this study received work environment ratings comparable to those of Magnet hospitals. Swiss RNs in acute care are therefore well-positioned to improve patient outcomes, both by delivering high care quality and by contributing to new and innovative models of care. However, we found statistically significant variability regarding the quality of nurse work environment. RNs expressed unmet expectations regarding participation in hospital affairs and staffing and resources adequacy. For hospitals with mixed and unfavourable work environment ratings, the Magnet concept offers an approach to develop and sustain favourable nurse work environments. In order to reduce the variability in Swiss hospitals' nurse work environments and to facilitate learning from the best, national monitoring and benchmarking on nurse work environment quality and other important nurse-sensitive indicators related to patient safety and quality of care might be useful. It can permit follow-ups over time and gauge the impact of on-going economic incentives such as the implementation of Swiss DRGs. Further research is needed to explore (1.) which organisational assets facilitate high quality in Swiss hospitals' nurse work environments, (2.) to what extent elements of transformational leadership are present in Swiss acute-care hospitals, and (3.) how the quality of the nurse work environments in Swiss hospitals (e.g., staffing levels) are related to nurse and patient outcomes.
Figures (large format)
Figure 1
Flow diagram of study selection process
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Figure 2
The quality of the nurse work environment in our sample (box plots), compared to work environments in Magnet and Non-Magnet hospitals
Figure 3
